Insulin-like growth factor I and erythropoiesis.
The bone marrow, the primary site of hematopoiesis, is a self-renewing system consisting of a unique micro-environment that promotes the differentiation and proliferation of the various hematopoietic cell lines. While many critical factors necessary for red cell production have been identified, the regulation of erythropoiesis has not been completely elucidated. In addition to multi-lineage growth factors (e.g. interleukin 3 or 4) and lineage-specific hematopoietic growth factors (e.g. erythropoietin), several lines of evidence suggest a key role for insulin-like growth factor I (IGF-I). First, growth hormone stimulates erythropoiesis and IGF-I is known to mediate many of growth hormone's actions (somatomedin hypothesis). Second, factors in bovine serum and in serum from an anephric human with erythropoietic activity distinct from erythropoietin have been identified as IGFs. Third, IGF receptors are found on both erythrocyte precursors as well as mature erythrocytes. Fourth, in vitro IGF-I stimulates erythropoiesis in bone marrow cultures. Fifth, IGF-I administration to neonatal or hypophysectomized animals results in increased erythropoiesis in vivo. Recent studies indicate that IGF-I at physiologic concentrations stimulates erythropoiesis and that growth hormone's action is indirect, occurring via IGF-I. The physiologic source of IGF-I for the bone marrow may be delivery from the serum (an endocrine mechanism) or synthesis within the bone marrow by stromal or other cells (a paracrine mechanism). Our recent studies have shown that mouse bone marrow stromal cells secrete both IGF-I and IGF binding proteins (IGFBPs). The role of IGFBPs in erythropoiesis is not known, but they might modulate the local concentration of IGF-I.(ABSTRACT TRUNCATED AT 250 WORDS)